Selectivity in the binding of hydroxylated benzo[a]pyrene derivatives to purified cytochrome P-450c.
The interaction of rat liver microsomal cytochrome P-450c with potential benzo[a]pyrene (BP) metabolites has been compared with the binding of BP by optical and fluorescence spectroscopy. Fluorescence quenching of the phenolic derivatives of BP derives from 1:1 complex formation with P-450c, is a function of the position of the hydroxyl substituent, and correlates with the concomitant increase in high-spin cytochrome observed in parallel optical titrations. The proportion of high-spin cytochrome seen when P-450c was reconstituted in dilauroylphosphatidylcholine vesicles (60 micrograms/mL) ranged from about 7% for the 3- and 7-phenols to 75% for 11- and 12-phenols. BP and all 12 methyl-BP derivatives have comparable high affinities for P-450c (50-70% high spin). Kd determinations with purified P-450c indicated very strong binding of BP phenols that induce high-spin complexes (4-, 5-, 9-, 10-, 11-, and 12-phenols; Kd = 3-25 nM). Inhibition of n-octylamine binding by the 3- and 7-phenols indicated weak interactions (Kd = 80-90 nM), even though low-spin complexes were formed. Inhibition of BP metabolism catalyzed by P-450c with BP phenols correlated with their respective dissociation constants. These results suggest that phenolic substitution at certain positions on BP (1, 2, 3, 7, or 8) interferes with binding to the active site while substitutions at the other positions either enhance or have no effect on binding. BP dihydrodiols [including the (+)- and (-)-BP 7,8-dihydrodiols] were relatively ineffective in forming high-spin complexes (approximately 20%), and fluorescence quenching of dihydrodiols by P-450c also saturated at low levels.(ABSTRACT TRUNCATED AT 250 WORDS)